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FOREWORD

The CIVMAN study examined the costs, risks,
capabilities and benefits of manning Navy fleet support
ships, alternatively, with Navy Civil Service Mariners and
commercial contract mariners. This examination, made at a
time of severe fiscal constraint and a potential future
military manpower shortfall, is one of several alternatives
being evaluated in the Navy's total force evaluation.

Other alternatives include the assignment of women to sea

duty and use of naval reserves to augment reduced Navy
military ships.

ISI gratefully acknowledges the assistance of the
Working Group Members, the many people in the Office of the
Chief of Naval Operations, Naval Sea Systems Command, the
Military Sealift Command and the U.S. Maritime Administra-
tion. We are especially indebted to Mr. Irving Blickstein,
(OP-964C), the Project Officer, for his constant advice;
and CAPT Raymond Helms, USN for his counsel during the
conduct of the study. Commanders William Dietrich and
Edward Brewton, USN, were particularly helpful in assisting
the Working Group with their commentary on points of view
that invariably surfaced during the course of the study.

We also wish to acknowledge the very able assistance of Mr.
Kenneth Hylind, Ms. Betty Ferreira, Mr. Dudley J. Clapp,
Jr., and Mr. Louls Tippett of the Military Sealift Command,
as well as Mr. Arthur Friedberg, Mr. Thomas Connors and Ms.
Esther Love of the U.S. Maritime Administration.
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SUMMARY

A total of 95 fleet support ships were considered,
including underway replenishment, repair, towing, salvage,
and submarine rescue ships. The study covered the three
manning alternatives with respect to the following ;
factors:

a. Operating Policy;

b. Manpower Requirements;

¢. Manpower Costs;

d. Total Ship Operating Costs {(including maintenance,
overhaul, and reconfiguration costs);

e. Effect on Mission Fulfillment Capability;
f. Risks to the Navy; and

g. Total Fleet and Merchant Marine Labor Market
Effect.

The major findings of the study include:

a. Navy military manning has the highest manning re-

quirement. Navy Civil Service and commercial contract man-

ning are roughly equivalent--differences exist because of
estimating techniques rather than differing requirements.

b. Navy Civil Service manning is always the least-cost
alternative, with annual amortized per ship, per year sav-
ings of from $.2M to $4.6M. (Expressed in FY-77 dollars,

based upon a modified life cycle cost analysis with SCN
costs omitted.)

€. Both civilian manning options will result in a re-
duction in capability (e.g., no  CIC, no AAW, reduced damage
control, fewer UNREP stations).

d. Both civilian manning options increase the risk to
the Navy. Although the risk is difficult to quantify, and

in some cases is only perceived, the study summarized it as
follows:

(1) Military Control - reduced in civilian manned
ships.

vii



(2) Stability of Work Force - potential advantage
in civilian options because over time, a large cadre of
specially trained civilian personnel with fleet support
experience would be available in time of a contingency.

(3) Manpower Availability - at the time of the
study there was a civilian manpower surplus; currently
there are spot shortages, i.e., diesel engineers.

(4) Age of Sailors - civilian mariners older (aver-
age age 48)--however, more experienced in basic maritime
skills. Experience level could fall if a large number of
ships were transferred over a short period.

(5) Ability to Maintain the Ship - no discernible
difference based on MSC operation of 13 fleet support
ships.

(6) Legal - personal services contracting and Gov-
ernment liability under commercial contract manning option
might require legislation.

(7) Potential Strike Threat - Past performance in-
dicates that a strike is improbable. A "no-strike" agree-
ment might be obtainable.

(8) Endurance - small Navy Civil Service and com-
mercial contract crews result in a reduced ability to meet
increased operating tempo conditions during a contingency.

e. The study reports that if all 95 ships studied were
converted to Navy Civil Service manning: '

(1) The cost savings to the Navy would be $271M per
year (economic costs) if the assumed civilian manning
levels are acceptable. The savings, however, are based on
a quick survey of one representative ship of each type, and
the assumption that the civilian manning levels are accept-
able. These savings would diminish if crew sizes increase
to provide greater capability or if reconfiguration/over-
haul conversion costs are understated.

(2) This would transfer 11,873 jobs to the Civil
Service sector.

(3) This could reduce a total of 27,000 Navy bil-
lets. Similar figures are derived for commercial contract
manning.

The CIVMAN study provided adequate information on
civilian operation of fleet support ships in a peacetime
environment. It did not, however, adequately address the
following items critical during a war or contingency:

viii
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a. Crew Endurance - The smaller civilian crews pro-
posed in this study would have difficulty in maintaining
round-the clock operations. Fatigue and loss of stamina in
such operations would directly affect fleet combatant wvul-
nerability during underway replenishment operations.

b. Many ship functions are lost when a ship is demili-
tarized. As a result, a civilian manned ship experiences
such reduced capabilities as lack of combat information
center, lack of anti-air warfare defense, limited damage
control, reduced ability to conduct high tempo task group
operations, and fewer UNREP stations than are currently
specified in the Required Operational Capabilities.

¢c. With the limited ammunition and nuclear weapon
security projected in the study, vulnerability to terrorist
acitivity may increase.

While some of the reduced capability, outlined above, can
be restored with additional civilian or military manpower,
such a crew increase could have an impact upon reconfigu-
ration cost and on manpower costs. A cost analysis,
similar to that performed in the study, would be required
to determine the impact of any change in the capabilities
of these ships.

In conclusion, the study provides the Navy with an
excellent baseline for consideration of increased civilian
manning. However, this study must be considered in con-
junction with the developing concepts for assignment of
women to sea duty and the use of naval reserves to augment
Navy manning to ensure a complete perspective for decision
formulation. Additionally, the significance of the reduced
endurance of civilian crews and the loss of ship functions
which are critical during war or contingency situations, as
well as the other previously noted considerations, must be
evaluated.
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I. INTRODUCTION

A. STATEMENT OF PURPOSE

This report examines the effects on operating
policy, manpower requiremehts, cost, mission fulfillment
capability, risks and labor market resulting from increased
use of civilian manning on Navy fleet support ships. This
report does not reach conclusions or make recommendations,
but rather is intended to present documented findings to be
considered by the decision maker along with military,
national security and economic judgements in determining a
direction and 'scope for further action.

B. METHOD OF ANALYSIS

1. Approach
The ‘evgluation and comparison of the two manning
alternatives, Navy Civil Service manning and Commercial
Contract manning, with Navy Military Manning were conducted
with respect to the following key factors:
® Manpower requirements
e ' Manpower costs
e Total ship operating cost (including
maintenance and overhaul costs)
e Mission fulfillment capability
® Operating policy
® Risks
® Total fleet and merchant marine labor market
effect -

® Alternative Operating Concepts

. I-1



2. Manpower Requirements

For the Navy military manning case, manpower
requirements were extracted from Ship Manning Documents
(SMDs). Manpower requirementsvfor the Navy Civil Service
and Commercial Contract manning cases were provided by the
Commander, Military Sealift Command (COMSC) and the U.S.
Maritime Administration (MARAD) respectively. MARAD
proyided the manning levels for the Commercial Contract
mariners. The Study Team provided the manning for those
functions not filled by Commercial Contract Mariners by
adding to basic military detachments previously established
by COMSC. To facilitate the analysis of crew comparisons,
the Navy SMDs were restructured on a functional basis to
match merchant marine ship department assignments and
ratingsl. They are described in detail in Appendix A of
Volume III.

3. Manpower Costs

Two separate manpower cost estimates were
computed for each manning altérnative. The first of these
is an estimate of the differential amount which must be
budgeted for each alternative and, as such, may be inserted
directly into the Five Year Defense Plan (FYDP). The second

set of cost estimates are of the true differential economic

1goth coMSC and MARAD generally adhere to merchant marine
organization and management practices aboard ships crewed
by Civil Service and merchant seamen.

I-2
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costs (discounted and undiscounted) of each alternative.
These latter estimates represent true differential resource
cost as compared to the annuélized cost structure of thé
FYDP.
4. ©Ship Operating, Maintenance and Overhaul Costs

For each ship type, the operating, maintenance,
overhaul and overhead cost estimates were computed for the
three manning alternatives and combined with their
respective manpower cost estimate, to provide an estimate of
total ship operating cost for each manning alternative.

5. Mission Fulfillment Capability

An analysis of cépabiiities was performed
utilizing the Navy Military Manning (assumed to be 100%
capable) as the basis for evaluating the civilian manning
alternatives. Specific task areas for each type of ship
under study were extracted from the applicable Navy Required
Operational Capability (ROC) Statements. Because MSC
presently operates only three types (AO, AF, ATF) ships
under study,'and none of these ships has ever been manned on
a commercial contract basis, a fully quantitative evaluation
could not be made. Therefore, a qualitative letter grade
was assigned to indicate full or partial capability in
achieving‘the ROC task areas. An impact statement is
provided to explain any degradation in capability resulting

from transitjon to civilian manning.



6. Operating Policy ‘
The impact of increased use of civilian manning
in terms of required policy changes was identified by an
examination of the potential operating problems which could
be encountered with civilians replac;ngAmilitary personnel,

An examination of changes in procedures required by the

non-combatant role of civilian personnel was also conducted

and possible implementing policy changes were developed. 1In

addition, functional capabilities and procedures were
examined for ppssible changes in poliqy.
7. Risks
Potential risks associated with each of the
civilian manning alternatives were identified and evaluated,
relative to the probability of occurrence and potential
impact upon fleet support performance.
8. Total Fleet and Merchant Marine Labor Market
Effect g
The manpower requirement developed early in the
study for the 13 basic support ship types were applied to
the entire 95 support ship fleet, for both‘civilian manning
a%te;natives. The resglting total manpower requirements
were superimposed on the existing maritime labor market and

the ability of the market to sustain such a demand was

gxamined.
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9. Alternate Operating Policies
During the conduct of the study, it became ap-
parent that transferring UNREP ships to civilian manning
would result in excess peacetime capacity. The study group
analyzed this excess and developed a Reduced Operating

Status (ROS5) concept which could potentially save signific-

-ant funds in peacetime without degrading naval capability in

wartime.
10. Report Organization

a. The report is organized into four (4)
volumes. Volume I is the Executive Summary. Volume II
contains a description of the operations analysis conducted
to develop the findings presented herein. Volumes III and
IV contain appendices which provide the in-depth analyses
used in developing study data. Volume IV is separated from
Volume III because of the classified nature of the data it
contains..

b. Section II of this volume (Volume II) de-
scribes the history of the development of the fleet support
ships and the organizations that direct and operate them.
Section III briefly discusses the steps taken in de-
termining the manpower requirements for both military and
civilian manning. This data serves as a basis for both the
manpower and total cost analysis which is developed in Sec-
tion IV and for the Mission Fulfillment Capabiities discus-

sed in Section V. The Operational Risks involved in
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possible extension of civilian manning are covered in
Section VI, followed by a discussion in Section VII of the
impact of such a change on Fleet Support Policies. The
Reduced Operating Status (ROS) concept is described in
Section VIII with the detailed cost analysis contained in
Appendix F, Volume III. A Summary of Findings (Section IX)
provides fleet wide summations and overall implications, in
addition to a summary of the study results.

C. ASSUMPTIONS

In order to perform the study described herein,
certain assumptions were necessary. These are briefly
stated in the following paragraphs.

1. Manpower

e The analysis compares peacetime operations of
three manning alternatives

e All Navy Military Manned Fleet Support ships
are manned to 100% of organizational manpower requirements
of the Ship Manning Document.

e The Navy Civil Service and Commercial
Contract manned fleet support ships are manned to Condition
III, i.e., operating as necessary to conform with prescribed
Required Operational Capabilities (ROCs).

® Readiness Condition III includes the
opportunity for eight hours of rest provided per man per day
and an expected crew endurance of 60 continuous days. (See

Section IV for full description).
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e Civil Servyce and Commercial Contract crews
do not man self defense stations.

2. Cost of Manning Alternatives

e The Composite Standard Military Rates used in
the cost analysis are representétive of Navy FYDP costs.

e At the end of the first operating year
military detachments will be reduced‘in some functional
areas where civilians have gained the necessary experience
to replace military personnel.

e Any ship budgeted for entry into the fleet
during the FYDP years will be constructed to meet civilian
habitability standards if civilian manning is expanded.

® The ships in Table I-1 have hulls repre-
sentative of the thirteen (13) types of ship studied. These
were selected by the Study Group because they also best
represent each of the types that would be in the force
structure for the planning years. ‘

3. Mission Fulfillment‘Capabilities

® Underway Replenishment (UNREP) productivity
is determined by the number of replenishment stations manned
and operating. (Considers both vertical (VERTREP) and con-
nected (CONREP) replenishment stations.)

® Navy Civil Service seamen and Commercial
Contract seamen are equally competent at comparable tasks.

® Navy Military manned ships' capability is the

comparison baseline for all missions.
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TABLE I-1

CATEGORIES AND TYPES OF SHIPS STUDIED

Number
Type/Class/Ship Function Operating
MLSF Station Ships
AQE-3 Fast Combat Support 4
AOR-4 Replenishment Oiler 7
MLSF Shuttle Ships
AFS-3 Combat Stores 7
AF-58 Stores 1
AE-28 Ammunition 13
AO-177 Fleet Oiler

Major Support Ships (Repair)

AR-6
AS-36
AD-37

Heavy Repair .
Submarine Tender
Destroyer Tender

Minor Support Ships (Salvage/Bescue)

ARS-41
ASR-22
ATF-166
ATS-1

NOTE 1:

Salvage Ship
Salvage and Rescue
Towing

Towing and Salvage

I-8
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procurement to be representative of the type.



II. MOBILE LOGISTIC SUPPORT FORCE (MLSF) AND CIVILIAN

MANNING

A. DEVELOPMENT OF THE MOBILE LOGISTIC SUPPORT FORCE

(MLSF)

The vital strategic and tactical importance of
forward mobile base support and underway replenishment from
fleet support ships became apparent during the early years
of WA II. The tactical flexibility that was achieved, due
to the availability of a small force of fleet oilers capable
of refueling carriers and their escorts, was a key factor in
the Navy's victorious conduct of the Battle of Midway in
June 1942,

As the benefits of underway replenishment of oil
(UNREP) to combatant forces became apparent, operational and
logistics planners sought new methods of obtaining total
logistic support at sea. In 1943, a Logistics Division was
introduced into the CNO organization to provide direction
and input to the development of the logistic capability that
was to prove vitally important to the Navy's achievement of
total victory over the Japanese Fleet. The organization of
the Pacific Fleet Service Force provided "squadrons" of
ships stationed in secured anchorages to conduct fleet re-
supply. These squadrons were geographically oriented and
did not follow the movements of the fleet.

By 1944 the tempo of operations had reached the

point where fleet units were no longer able to retire to
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port for general rehabilitation. The requirement to sustain
the fighting forces at sea was met in 1944, through the
organization of Service Squadron Six as the Navy's first
"Logistic Support Group". From March 1945 until the end of
the Pacific War, the bulk of the fleet remained at sea for
months at a time and subsisted wholly on UNREP support.
1. The Multi-Product UNREP Ship

During the early use of the logistic support
groups to replenish fast carrier task groups in the latter
days of World War II, it became increasingly clear to both
the commanders of the combatants and the support ships that
replenishment time had to be reduced. The combat ships were
required to maneuver alongside as many as three separate
ships (oiler, munitions, and stores) in order to obtain
their replenishment requirements. This resulted in long and
sometimes hazardous operations during adverse sea and
weather conditions, and in the presence of threatening enemy
forces. Such time-consuming operations fostered a desire
for a "one-stop" type of operation. A multi-product ship
that could provide fuels, munitions, and stores appeared to
be the solution.

During the fifties the Atlantic and Pacific
Fleet Service Force Commanders assisted the Navy's Ship
Characteristic Board in establishing several new classes of
multi~-product replenishment ships by specifying a design of

a Fast Combat Stores Ship (AOE) and a second type of ship
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designated as a Combat Stores Ship (AFS). Both ship types
were included in the 1961 shipbuilding program and a third
type, the AOR Replenishment.Fleet Oiler was included in the
following year.

The AOE is a combination oiler and ammunition
ship with additional space to carry limited (approximately
one-half AFS load) quantities of stores and provisions. The
AFS combined the functions of the former Stores Ship,
General Stores Issue Ship, and Aviation Supply Ship. Both
the AOE and the AFS were also fitted with facilities to
hangar and operate three helicopters for vertical
replenishment (VERTREP). The Replenishment Fleet Oiler
(AOR), in addition to possessing the features of a large

fleet oiler is provided with limited (approximately

_.one-third AE load) ammunition storage capacity and small

quantities of dry and refrigerated stores.
2. Modern MLSF Ships
With the introduction of multi-product ships,
higher speeds (20 knots minimum) were specified for all
newly designed fleet logistic support ships. The new ships
have helicopter flight deck facilities for vertical

replenishment. Some are equipped with helicopter hangers. A

‘number of other noteworthy features are incorporated in all

dry cargo and ammunition ships built since 1955. These
functions included through-decks to facilitate horizontal

movement of cargo to any transfer station by using fork 1lift
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trucks, vertical movement of cargo by elevators, inter-ship
movement by high-capacity cargo transfer rigs, and automated
inventory control. The ships and their cargo handling
stations are fitted with lighting to facilitate re-
plenishment at night.

While these ship modifications resulted in
significant logistic product handling improvement, the gains
were achieved at a‘high cost of capital investment and
increased complexity.in the ship and its equipment. The new
auxiliaries were designed specifically as fleet logistic
support ships, ‘and the former practice of using converted
merchant ships discontinued. Hull designs and outfitting
equipment increased the procurement costs of single-product
(AE) logistic support ships. Modern multi-product ship
construction costs now exceed $200 million per ship. Modern
shipboard logistic: support systems require higher manning
levels of trained personnel, which further adds to their
operating costs. Fleet logistics ships have become as
valuable and as important as the ships that they service.

3. One Stop Replenishment

The one-stop replenishment concept was tested
in the U.S. Navy's participation in the Vietnam War, and it
proved to be a sound concept. Table II-1 shows the charac-
teristics of the underway replenishment ships currently

employed by the Navy.
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B. MILITARY SEALIFT COMMAND (MSC)

The Military Sealift Command is a Navy command,
with fleet status, and is one of three Transportation Oper-
ating Agencies (TOAs) established by direction of the De-
partment of Defense. The Secretary of the Navy is the Sin-
gle Manager for Ocean Transportation within the Deéartment
of Defense and MSC is the operating agency. |

The MSC mission is to provide strategic mobility
assets and services in support of the Army, Navy, Marine
Corps, and Air Force in war and emergency or contigency. It
also is responsible for the development of assets, systems
and services to fulfill its missions. The mission areas
include the transport of Department of Defense dry cargo and
petroleum products worldwide, and the operation of ships
involved in non-transportation missions, such as oce-
anographic and hydrographic research, cable laying and re-
pair, support of the nation's space flight program support
of Air Force missile test centers, and similar programs.

Since 1972, MSC has been given the added re-
sponsibility for the manning, operation and maintenance of
selected ships which operate as part of the Navy Mobile
Logistic Support force, and now operates a total of 17 such
ships, including four ocean going fléét tugs, a stores ship,
eight fleet oilers, and four fleet ballistic missile resup-

ply ships.
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Inherent in the MSC charter is a requirement to
provide effective, effiqient and economical transportation
to the military services whiéh it supports--and which re-
imburses the cdmhand for services rendered via payment at
Department of Defensé establishéd‘tariff rates through the
Navy Industrial Fund. MSC's objective is to break even,
with the cost of its services and overhead expenses being
reimbursed by those organizations who are provided a service
by MSC ships. |

The Military Sealift Command employs Navy Civil
Service seagoing personnel aboard selected government-owned
and operated ships; At the direction of DOD, MSC also con- 7
tracts with the private maritime industry for the operation
of a part of its fleet. The MSC seagoing manpower level is
established by the number of crewmen assigned to its oper-
atiné ships plus 22% supernumeraries. The supernumeraries
are assigned to the Repiacement/Reserve Pool for reas-
signment, leave, temporary hospitalization and t;aining.

Most Navy Civil éervice seamen enter MSC service
from the private seagoing maritime industry. Most maintain
their union affiliation, although union membership is not
required by MSC. The Military Sealift Command also recruits
non-union seamen. Many of these personnel are retired or
discharged Navy veterans who qualify for and obtain a U.S.

Coast Guard license or certificate.

II-7



U.S. Government agencies honor employer/union
agréements when they enter into contracts with the private
business sector. The Military Sealift Command is guided by
this order and has contracts with all merchant marine
unions. MSC pays its seamen union wage scales instead of
Civil Service salaries. MSC also honors union habitability
standards insofar as possible. MSC does not abide by union
contract manning and seamen rotation policies, nor does it
contribute money to union pension funds or to workforce
training programs.. Unioné represent Navy Civil Service
seamen in all areas permitted under Executive Order 11491,
as amended.

C. THE U.S. MERCHANT MARINE

In 1936, the'Congréss passed the Merchant Marine
Act, which states that a strong merchant marine is needed to
provide for national security. This legislation requires
that the specifications and plans of ships built under a
subsidy program authorized by the Act be reviewed by the
Navy Department to insure "...that such vessel shall be
éuitable for economical and speedy conversion into a naval
or military auxiiiary, or otherwise suitable for the use of
the United'States Government in time of war or national

1/

emergency." =

1l/The Merchant Marine Act of 1936, 46 U.S. Code, Sec.
501(b), (1936)
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Private ship owners operate their ships in seaborne
commerce to earn profits. Ship performaﬁce, i.e.,
productivity, operating,'méhning and maintenance costs are
some of the factors that determine profitability and sub-
sequently influence ship design and shipboard manning
levels. (Competition and<£echhologidal improvements are
also significant factors.) |

Merchant ships are constructed to sténdérds
prescribed by government regulatofy agencies ahd societies
of shipbuilding specialists for veésel certification. The
purpose of certifiéatioh:ié to ensure that a veésel is
seaworthy. 1In a merchant sHip, seaworthiﬁess is the
capability to survive hull damage, fire; engineering
breakdowns and grounding resuiting from'improbér operatioﬁ
of the ship. A merchant shib's crew pfoviéesfthOSe services
essential to effective peffd%mance of the point to point
operation. Their function is to safely operété and maintain
the ship in compliance with.the owner'sAorders. In order to
minimize personnel costs, ship owners éstabiish manning at
the lowest permissible level'fequired by certifiéation,
government regulationé, union manning agreements and safety
considerations. In this regard, the curren£ trend inAship
design and operatioh is to stress manpower saving through
automation which is found through analysis to be cost

effective.
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In the past, merchant ships carrying cargos between
ports were designed to be "self-sustaining", that is, cap-
able of discharging and loading cargos without the as-
sistance of shore—bésed equipment. However, the rapid B
pansion and modernization of port facilities and cargo hand-
ling equipment throughout the world, and such concepts as
containerization have made it both unnecessary and, more
importantly, uneconomical to provide ships with a
self-sustaining capability. Commercial ships are crewed to
operate, maintain and navigate them between ports. No
personnel are carried aboard to discharge cargo.

Consequently, modern ships of the types engaged in
commercial trade have neither the facilities nor personnel
required to transfer large volumes of cargo in short periods
of time to other ships while underway. On the other hand,
Navy fleet oilers and stores ships are capable of conducting
at sea cargo transfers using their underway replenishment
shipboard transfer system. The modus operandi accounts for
the differences in design crew size and productivity between
Navy fleet support ships and merchant ships.

D. CONCEPT OF CIVILIAN MANNING

1. Development of the Congept
In 1970 the Chief of Naval Operations and the
Assistant Secretary of Commerce for Maritime Affairs
sponsored a joint study conducted under the direction of the

Center for Naval Analysis to examine alternate methods of
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providing support to the fleet by use of merchant ships.l/

The study concluded that there were potential
cost and manpower savings in using suitably configured
merchant ships in place of, or in addition to, fleet
logistic support ships. It proposed that a series of tests
be conducted to examine the feasibility of utilizing
civilian manned merchant ships in naval support force roles.
Among the more significant concepts recommended for test at
sea were the refueling of warships from a commercial tankér,
and the transfer of ammunition to warships from a commercial
self-sustaining break—bulk cargo ship.

2. Charger Log

The Charger Log Program (Table II-2) was the
U.S. Navy's response to the CNO/MARAD study recommendations.
The Charger Log program tested the concept of utilizing
civilian manned ships for fleet logistic support. The
Charger Log I test demonstrated that a éommercial tanker (SS
ERNA ELIZABETH) fitted with refueling hose attachment points
and an astern refueling hose could reflect aircraft
carriers, and other major warships, destroyers, and naval
auxiliary ships in an emergency. Though test results
demonstrated that a merchant tanker fitted with National

Defense Features (NDF) could refuel naval vessels in an

1/center for Naval Analysis, Arlington, VA, Study 33,
"The Role of Merchant Ships in Wartime Defense Missions",
July 1972.
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emergency, the test brought to light the inadequacies of
such vessels if used routinely, i.e.,

e Product delivery was limited by the Master's
assessment of the impact of hull stresses (Hog and Sag) in
heavy seas.

e Astern refueling rates were low.

‘® Small crew (39) limited rig handling to one
station at a time. '

e Low freeboard hindered‘rigging and unrigging
of hoses because of interference from boarding seas in heavy
weather.

e Communications wére hampered because mer-
chant tankers do not have the éecure communications capa-
bility needed under some emergency or wartime conditions.

Charger Log II further implemented the CNO/MARAD Study
recommendation to conduct tests involving the use of
civilian seamen aboard an ex-U.S.S. fleet oiler. This test
resulted in additional fleet oilers manned by‘Navy Civil
Service mariners. Charger Log V furthered the objectives of
the CNO/MARAD Study with the test and transfer of a Fleet
Stores Ship (AF), 4 Fleet Tugs (ATFs) and 2 Cable Layers
(ARCs) to MSC for Navy Civil Service manning.

E. NAVY MANNING POLICIES

The U.S. Navy is dedicated to the national defense.
Its warships are designed and built to inflict loss or max-

imum damage upon enemy forces during an encounter, while

IT-13



sustaining miminum losses to personnel and damages to them-
selves.

Naval ships are constructed with hull systems that
are designed to resist disabling fire and flooding damage.
Propulsion and weapon systems have built-in redundancy to
prevent a complete loss of military capabilities as a result
of enemy action or system failures. Command, control and
communications systems are installed to ensure that ships
can operate as an integrated and responsive unit.

The manning level on naval ships is largely deter-
mined by these complex systems, the requirement for redun-
dancy, and battle and cruising conditions.

In order to minimize risks which would immobilize a
ship as a result of battle damage, weather damage, ground-
ing, collision or machinery casualties, personnel are allo-
cated to watch stations to exercise immediate casualty
control. Additional personnel are assigned to Navy ships

for shipboard on-the-job training.
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ITI. MANPOWER REQUIREMENTS ANALYSIS

A. BASELINE FOR MANPOWER REQUIREMENTS

The first step in the study was to determine the
number and skill requirements of civilian personnel needed
to perform the functions which are performed by Navy officer
and enlisted men on £he ships being studied. Shipboard
fuﬁctions were categorized as either Deck, Engihé, Steward,
Purser, Medical, Communications and Repair departments to
allow comparisons among Navy Military, Navy Civil Service,
and Commercial Contract manpower. These.functional areas
are those divisions in responsibilities*found aboard Msc:and
commercially operated ships. Tablé ITI-1 is a sample of the
manpower analysis to be found in Appendix A, Volume III. .

The Navy'militéry manning analysis is:based on“the
organizational requirements developed by the Ship Maﬁniﬂg
Documents., The‘highést condition of manning readiness fqr
Navy military manned ships is Condition I (Battle). The
Civil Service and Commercial Contract manning is based on
estimates provided by COMSC and MARAD, respectively. The
highest condition of manning readiness for both Navy Civil
Service and Commercial Contract manning of fléét support
ships is roughly equivalent to Navy Readiness Condition III
(Cruising). However, many functions performedpﬁf naval
military personnel related to-management, operations, and
administration are either_reduced or eliminate@ aboard ships

crewed with civilian seamen.
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B. CIVILIAN MANNING ALTERNATIVES

The manpower requirement estimates for Navy Civil
Service manning of the fleet support ships were obtained
from the Military Sealift Command (MSC). MSC's estimates of
manning requirements are based on their functional analysis
of the tasks required to ensure mission performance and ship
maintenance. Table III-2 and III-3 are samples of the de-
tailed data to be found in Appendix A of Volume III. They
include both the Civil Service personnel and the military
detachments required for ship operation. These military
detachments will carry out essential functions which are
either considered to be inappropriate for accomplishment by
Civil Service personnel, or which cost substantially’less on
a one for one basis when accomplished by military personnel

The manpower requirements estimates for Commercial
Contract manning of the ships under study were obtained from
the U.S. Maritime Administration (MARAD). These estimates
are based on MARADs functional analysis of the tasks re-
quired to accomplish assigned missions and to perform ship
maintenance. For the Commercial Contract manning case, the
size and structure of required Navy military detachments was
developed by the Study Team using the same specification as

that which was applied to the Navy Civil Service manning

alternative.
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C. SUMMARY OF MANPOWER REQUIREMENTS

Table III-4 compares the total manpower require-
ments for the operation of each of the ships under study for
each of the manning alternatives. It will be noted that
military manpower requirements are significantly greater
(19% to 70%) than those of either of the civiliap manning
alternatives. These differences are partly explained by the
deletion of certain military functions under the civilian
manning alternatives. One major difference is due to the
fact that a portion of the military crew is composed of
naval military personnel who are undesignated trainees.
These junior personnel often represent 40% of the total en-
listed crew on auxiliary ships.

The Navy Civil Service and Commercial Contract
manning alternatives require comparable manning levels, and
theoretically should be identical. Reduction of manning is
achieved by maximum use of automated features where instal-
led, fewer watch and administrative personnel and through
extensive cross-training of most personnel for UNREP oper-
ations.

Details of the ship by ship analysis and manpower

distribution may be found in Appendix A of Volume III.
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IvVv. COST ANALYSIS

A. INTRODUCTION

A comprehensive cost analysis was conducted for
each of three alternative manning policies: Navy Military,
Navy Civil Service, and Commercial Contract. Both a Five
Year Defense Plan (FYDP) profile and thirty year life cycle
economic projections were developed.

The FYDP cost analysis considered all significant
cost elements except new ship construction, addressed each
of thirteen type of ships, and was conducted in escalated
current year dollars. The economic study omitted all cost
elements which did not vary with the manning alternative.
These were the Ship Construction, Navy (SCN) cost per ship,
the Base Operating Support (BOS) (O&MN) cost per ship year
and the Fleet Modernization Plan (FMP) installation cost per
ship. 1Included were 108 ship hulls and their applicable
replacements over a 30 year period. The analysis was
performed in constant 1977 fiscal year dollars. The eco-
nomic cost to the U.S. Government and to the Department of
Defense was estimated and both estimates were generated in
discounted and undiscounted dollars using a 10% discount
rate. 1In addition, a cost per deployed day waé computed.

The requisite operating cost data for the selected
ship or ship types was extracted from the July 1976 Navy

Program Factors Manuall/ to represent the specific class.

l/OPNAV~9OP—02, Navy Program Factors Manual, Department of
the Navy, July 1976
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Details of the manpower cost analysis are provided in Ap-
pendix A, Volume III, and the total cost analyses are shown
in Appendix B, Volume III.

Because manpower costs is one of the driving
variables of the civilian manning concept, it was broken out
separately in this study.

B. ANNUAL FYDP MANPOWER COST

The Five Year Defense Plan (FYDP) cost analysis
applies all the wage and associated reimbursemenfs involved
in maintaining a man on duty for the manning requirements
developed in Section III.

1. Navy Military Manning Manpower Cost

The Composite Standard Military Rates have been
used to represent the manpower FYDP costs associated with
the various military pay grades. Rates effective 1 Oct 76
were extracted from NAVCOMPTNOTE 7041 (Oct 76), and used in
accordance with POM-79-15.1/ The Composite Standard Rate
is described fully in Section X, NAVCOMPT Manual, Volume 3.

The following costs are included in the rate structure:

Base Pay BAQ

FICA (employer share) Sea Pay

Re-enlistment Bonuses Foreign Duty Pay
Settlement Costs Clothing Allowance
Proficiency Pay Subsistence Allowance
Hazardous Duty Pay Death Gratuity

Family Separation Allowance Life Insurance

Separation Payments

1/0ffice of the Chief of Naval Operations, Memorandum No.
POM 79-15, Dept. of the Navy, dated 6 January 1977,
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The resulting cost by pay grade is shown on
Table A-5, Appendix A, Volume III, and the methodology
utilized to compute the annual manpower FYDP cost for the
Navy military manning case is also described in that
Appendix. The results of the annual manpower FYDP cost
computations are shown by ship and ship department in Tables
A-68 through A-80, Appendix A, Volume III, and are
summarized in Table IV-1 of this chapter.

2. Navy Civil Service Manning Manpower Cost

Computation of Navy Civil Service personnel

FYDP costs are based on the following cost data inputs

provided by MSC:

Base Pay Ammunition Differential Pay
Overtime Pay Travel

Premium/Penalty Pay Annual Sick and Military Leave
Subsistence Insurance (Medical and Life)
Retirementl/ Shore Leave

Ammunition Handling Other (Relief Officers,

Awaiting Assignment,
Training, Damage Control
Instruction)

This cost data was provided in fiscal year 76
dollars and was escalated to fiscal year 77 dollars prior to
the computation of Civil Service manpower costs to allow
comparison with Navy miltiary manning costs.2/ A detailed

description of these computations is provided in Appendix A,

Volume III. The results of these computations are shown in

l/Computed as seven percent of Base Pay

2/an escalation factors of 1.05 was provided by COMSC for
this purpose
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Tables A-81 thorugh A-93, Appendix A, Volume III, and are
summarized in Table IV-1 of this chapter.

The FYDP costs of Navy military detachment
personnel was computed in the same manner used in the Navy
military manning FYDP cost ‘analysis previously described and
is shown 'in Appendix A, Volume III, Tables A-94 through
A-106, and summarized in Table IV-1 in this Volume.

3. Commercial Contract Manning Manpower Cost

These FYDP costs were computed by MARAD for

direct input into this study. Cost elements included in the

MARAD calculations are:

Penalty Pay Travel

Base Wage ' Pension Contribution During
Non-Watch Differential Paid Vacation

Vacations Training

Pension Funds Ammunition Differential
Welfare/Medical Ammunition Handling

Automation Differential Overtime
Hiring Costs

The FYDP costs computed by MARAD for commercial
contract personnel are shown in Appendix A, Volume III,
Tables A-108 through A-120 and are summarized in Table V-1
of this section. Manpower FYDP cost of Navy military de-
tachment personnel was computed in the same manner as the
Navy miltiary FYDP cost analysis, and is displayed in detail
in Appendix A, Volume III, Tables A-121-A-133, and sum-
marized in Table IV-1 of this section.

4., Cost per Man

As an interesting sidelight the average annual



FYDP cost per man was computed and is shown in comparison

format in Table IV-2.

C. MANPOWER ECONOMIC COST ANALYSIS
l. Navy Military Manning Manpo&ér Cost
Navy miltiary manpower economic costs were
computed based on the Navy Billet Cost Model (NBCM).l/
This model estimates the annualized life cycle cost incurred
by DOD for the manning of an established or proposed billet

aboard a ship. NBCM cost inputs include the following:

Base Pay Clothing Allowance
FICA (Employer's Share) Mess Cost
Recruiting Costs Commissary/Exchange
Training Costs (Incl. Support) Subsistance Allowance
Retirement Contribution Death Gratuity
Reenlistment Bonuses/Settle- Medical Cost

ment Cost Accession Travel
Proficiency Pay Training Travel
Hazardous Duty Pay Change of Station
Family Separation Allowance Separation (Travel)
Separation Payments BAQ

Serviceman's Life Insurance Sea Pay

Tuition Assistance Foreign Duty Pay

Dependent's Schools
In accordance with POM 79-15, billet costs effective 1
October 1976 have been used.

While the NBCM cited computes the cost of each
billet relative to pay grade and occupational specialty
(Navy Enlisted Code), the mean billet cost for each pay
grade was determined and used in the calculation of the
economic cost of manpower. The mean billet costs used are

shown in Table IV-3. The decision to use the mean billet

l/Navy Miltiary Manpower Billet Cost Data for Life Cycle
Planning Purposes. A print-out published an updated
annually by the Bureau of Naval Personnel.
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TABLE IV-3

MANPOWER ECONOMIC COSTS BY PAY GRADEl/

MEAN
PAY GRADE BILLET COST

0-6 $72,714
0-5 50,598
0-4 40,752
0-3 35,394
0-2 30,382
0-1 22,316
w-4 40,778
W-3 33,311
W-2 28,488
w-1 24,977
E-9 26,704
E-8 24,121
E-7 21,611
E-6 18,258
E-5 14,538
E-4 12,043
E-3 10,582
E-2 9,898

These costs are effective as of 1 Oct 76
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cost was made in order to simplify computations (there are
736 individual billet costs computed for enlisted personnel
alone). The sensitivity test conducted to determine the
appropriateness of this decision is shown in Appendix A,
Volume III, page A-99, as part of a detailed description of
the methodology used for the computation of the total annual
manpower economic costs for this manning alternative. The
results of these computations are shown in Table A-68
through A-80 of Appendix A, Volume IITI, and are summarized
in Table IV-4 of this section.
2. Navy Civil Service Manning Manpower Cost

The methodology used to compute the annual
economic cost of Navy Civil Service personnel is similar to
that described above for the computation of the manpower
FYDP cost of these personnel, except that retirement is
computed at a rate of 14.1%1/ of base pay instead of 7%.
The methodology used to compute the economic cost of Navy
military detachment personnel is the same as that used for
the Navy miltiary manning alternative (see paragraph IV-C-1
above).

The results of these cost computations are
detailed in Tables A-81 through A-93 of Appendix A, Volume

ITI, and are summarized in Table IV-4 of this Section. The

1/The rate was increased to 20.4% by new OMB guidelines
too late to be incorporated in the cost analysis.
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detailed military detachment costs are displayed on Table
A-94 through A-106, Appendix A, Volume III, and summarized
in Table IV-4 of this Section.
3. Commercial Contract Manning Manpower Cost

The annual FYDP cost of commercial contract
manpower is the full annual cost of that manpower to the
U.S5. Government. Therefore, the FYDP and economic costs of
manpower for this alternative are the same. The methodology
used to compute the economic cost of Navy military
detachment personnel is the same as that used for the Navy
military manning alternative. The results of these cost
computations and the economic cost of commercial contract
personnel are shown in Tables A-108 through A-120 of Ap-
pendix A, Volume III. The costs of the military detach-
ments required for this option are displayed on Tables A-125
through A-133 of Appendix A, Volume ITI, and summarized on
Table IV-4 of this Section.

4. Average Annual Economic Cost Per Man

The average annual economic cost per man for
each of the three manning alternatives is shown in com-
parison format in Table IV-5.

D. TOTAL FYDP COST

In order to evaluate the feasibility of expanding
civilian manning to additional fleet support ships, a com-

prehensive FYDP cost analysis was conducted for each of the
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three manning policies. The FYDP cost includes all budget
appropriations required for support ship operations from
fiscal year 1979 to 1983 inclusive.. The study addressed
each of 13 types of ships and was conducted in current year
dollars as prescribed in the POM 79-15 instruction.
l. Cost Breakdown Structure

In addition to the FYDP manpower costs de-
scribed in the previous sections, the total FYDP cost
includes all other costs incurred in the reconfiguration
(where necessary), operation, maintenance, berthing, and
support, of the ships under study. New ship construction
was specifically excluded as were other costs common to all
three alternatives. The cost breakdown structure utilized
by this study is presented in Table IV-6.

2. Representative Classes

For the purpose of estimating most Operating
and maintenance cost elements under the Navy military man-
ning alternative, and some operating and maintenance costs
under the civilian manning alternatives, a representative
class was identified for each ship type. The relevant
operating cost data for that given ship type were extracted
from the July 1976 Navy Program Factors Manual for the asso-
ciated representative class. The classes were selected so

as to be typical of the ships of the present and near-future

fleet and are listed in Table I-1 of this volume.
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TABLE IV-6

FYDP COST BREAKDOWN STRUCTURE

MPN
Direct
Indirect
Base Operations
Training
Transients
Health Activities

Recruiting and Examining

O&MN

Direct
Civilian Manpower
Civilian Stores and Supplies
Fuel
Utilities
Reconfiguration
Repair Parts
Maintenance
Other

Indirect
Logistic Support
Base Operating Support
Training
Health Activities

Recruiting and Examining

OPN (Fleet Modernization Program Procurement)
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3. Cost Estimates

The following paragraphs describe the estimates
resulting from the total FYDP cost analysis of each manning
alternative.

a. Navy Military Manning. The sources of
input data and the methodology used to estimate the total
FYDP costs of the Navy military manning alternative are de-
scribed in detail in Appendix B, Volume III. All ships,
including those presently manned by Civil Service crews,
were assumed to be manned by Navy Military crews. The re-
sulting cost estimates are summarized in a comparison format
in Table IV-7.

b. Navy Civil Service Manning. The sources of
input data and the methodology used to estimate the total
FYDP costs of the Navy Civil Service manning alternatives
are described in detail in Appendix B, Volume III. All
ships, except those of the AO type presently manned by Civil
Service mariners, were assumed to be reconfigured to meet
Navy Civil Service habitability requirements in fiscal year
1979. Subsequently, all ships were assumed to be manned by
Navy Civil Service personnel and a Navy military detachment
through fiscal year 1983. It was further assumed that, with
one exception, any ship budgeted for entry into the fleet
during the FYDP years would be built to meet civilian
habitability standards. The exceptional case is covered in
Appendix B, Volume III. The resulting cost estimates are

summarized in a comparison format in Table IV-7.
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TABLE IV-7

FYDP COST COMPARISON 1
FLEET SUPPORT SHIPS MANNING ALTERNATIVES
(Thousands of Current Year Dollars)

i NAVY MILITARY NAVY CIVIL COMMERCIAL
SHIP TYPE MANNING SERVICE MANNING CONTRACT MANNING
! AF 53,570 | 35,086 ] 40,973
! AFS 83,039 | 45,913 ? 48,854
; AOR ; 94,564 : 53,829 ' 60,034
! AOE | 110,765 . 61,670 f 67,942
, AE i 69,411 42,397 : 47,883
E a0 74,655 38,191 § 37,653
‘ AD 114,598 90,820 { 90,634
aAs 133,161 97,010 § 96,383
AR 89,449 69,270 | 62,380
ARS 22,086 15,856 ; 15,551
'ASR 36,060 23,597 i 21,359
ATF 19,523 12,333 ! 16,329
ATS 28,933 15,347 L 17,204

The costs displayed represent the cost of operating one of these
ships over five years and include all budgeted items except those
which are invariant across all three alternatives.
costs/ship type over five years.

NOTE :

Expressed in

Navy Civil Service and Commercial Contract Manning provides
fewer manned UNREP Stations than Navy Military Manning.
Also neither Combat Irformation Center nor Weapons are manned.
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¢. Commercial Contract Manning. The sources
of input data and the methodology used to estimate the total
FYDP costs of the Commercial Contract manning alternative
are described in detail in Appendix B, Volume III. The as-
sumptions made in the Navy Civil Service manning case rela-
tive to reconfiguration were also applied to the commercial
contract manning analysis. The resulting cost estimates are
summarized in a comparison format in Table IV-7.

E. TOTAL ECONOMIC COST

In addition to the above FYDP analysis, a com-
prehensive economic analysis was conducted for each of the
three alternative manning policies under consideration. The
economic cost was defined to include all relevant elements
of cost incurred, or accrued as a result of a support ship's
operations over its life cycle and its replacement (if any)
from fiscal year 1979 to 2008 inclusive. The study ad-
dressed individually 108 ship hulls and their applicable
replacements. All costs were estimated in fiscal year 1977
dollars, both discounted and undiscounted in accordance with
SECNAVINST 7000.14B.

1. DOD vs Government Costs

There is a difference between the economic cost
ascribed to the DOD and the economic costs ascribed to the
Federal Government. In particular, the economic costs to

the Government includes the lost tax revenue associated with
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clothing, food, quarters, and other military allowances
which are non-taxable. Therefore, both a DOD and a
Government economic cost estimate were prepared.
2. Cost Breakdown Structure

In addition to the manpower resource costs des-
cribed earlier, the total economic cost includes_all other
relevant costs incurred in the reconfiguration (where
necessary), operation, maintenance, berthing, and support,
of the ships under study or those costs which are considered
to be variable across alternative manning policies. On this
basis, new ship construction, Fleet Modernization Program
procurement and installation, and base operating support
were excluded from consideration. Logistic support was
included because MSC incurs this cost and accounts for it in
its overhead charges. The cost breakdown structure utilized
by this study is presented in Table IV-8.

3. Representative Classes

The representative classes selected for each
ship type as described earlier were also used in the econo-
mic analysis to extract relevant data for each ship from the
Navy Program Factors Manual. This was done for the purpose
of estimating most operating and maintenance cost elements
under the Navy Military Manning alternative and some opera-
ting and maintenance costs under the Navy Civil Service and

Commercial Contract Manning alternatives.
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TABLE IV-8
ECONOMIC COST BREAKDOWN STRUCTURE

RECONFIGURATION

OPERATION

Direct
Civilian Stores and Supplies
Fuel
Utilities
Repair Parts
Other

Indirect
Logistic Support
Training
Health Activities

Recruiting and Examining

MAINTENANCE

RA/TA (Restricted Availability/Technical Availability)
Selected RA

IMA (Intermediate Maintenance Activities)

v

Overhaul

PERSONNEL
Navy Crew
Billet Cost
Foregone Taxes

Civilian Crew
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4. Ship Inventory Profile .

A projection of the operating ship inventory
was performed in conformance with the Five Year Defense Plan
of March 2, 1977 and the Extended Planning Annex (EPA) of
December 6, 1976. A forty year life was assumed for all
ships not programmed for retirement within the combined
FYDP/EPA time period. All ships which would retire prior to
2008 were assumed to be replaced by a new ship of similar
construction the following year. The combination of the
FYDP and EPA resulted in the total number of ships changing
from the original 95 to 108.

5. Cost Estimation

All assumptions made for the FYDP analysis re-
lative to reconfiguration were also applied to the economic
analysis. The sources of input data and the methodology
used to estimate the total economic costs of each of the
manning alternatives are described in detail in Appendix B,
Volume III. Non-military manned ships can operate a greater
number of days in peacetime than military manned ships
because of Navy homeporting policies. Therefore, to norma-
lize the economic cost estimates for a measure of effective-
ness, the costs are displayed as 30 year totals, on an
average annual basis and a productive peacetime day basis.
In the case of AD, AS, and AR type ships, productive days
were taken to be days in port. The resulting cost estimates

are summarized by ship type in Tables IV-9 and IV-10.
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6. Comparative Analysis

The estimates of the total FYDP cost of the
ship support fleet for each of the manning alternatives
displayed in Table IV-7 demonstrate the short run funding
impact of the expanded implementation of the civilian man-
ning concept. To assess the long term economic impact of
selecting one alternative over another, the undiscounted
economic cost estimates projected for thirty years (1979
through 2008) were reviewed and compared.

Table IV-11 presents the expected FYDP and eco-
nomic cost savings to DOD and the U.S. Government which
would result from expansion of the civilian manning concept.
This table displays total FYDP and annual economic cost dif-
ferentials. The economic cost differences are presented for
hull numbers each of which was selected as representative of
all ships of that type.

a. Military vs. Civilian. For every ship type
studied, significant cost savings can be expected from the
implementation of either civilian manning alternative. This
reflects the fact that current Navy military crews are
larger than comparable civilian crews.

Another cost element which contributes to
the expected cost savings is the maintenance policy. Under
Navy military manning, the Navy programs major overhauls at
regular, relatively long intervals. Under MSC operation,

major and minor overhauls of varying magnitude are scheduled

Iv-31
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in alternate years over a six year cycle. The average an-
nual overhaul incurred under the present Navy and MSC policy
are presented, in fiscal year 1977 dollars, in Table IV-12
for each of the thirteen types of ship studied.

b. Navy Civil Service vs. Commercial Contract.
For every ship type studied, the Navy Civil Service manning
alternative provides greater economic cost savings than the
commercial contract alternative. Analysis shows that the
costs of vacations and of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>